Background: The quality of peer relations is linked to mental health in childhood and adolescence, but few studies have investigated its clinical relevance. In particular, the potential mediating role of peer functioning in the associations between different dimensions of symptoms and quality of life (QoL) has not been sufficiently examined. Objective: In a clinical sample of adolescents, we examined peer relations in light of psychiatric diagnoses, as well as QoL and symptoms of mental health problems, with particular focus on symptoms of anxiety, depression, and ADHD. We also examined the potential mediating role of peer problems in the relationship between such symptoms and QoL. Methods: The sample consisted of 603 adolescents (ages 13-18) referred to clinical assessment. Psychiatric diagnoses according to the criteria of the International Statistical Classification of Diseases and Related Health Problems, 10th revision, were collected from participants' clinical charts. Symptoms of disorders, QoL, and quality of peer relations were measured by self-report questionnaires. Results: Adolescents diagnosed with anxiety/depressive disorder reported more peer problems and lower QoL than adolescents with attention deficit/hyperactivity disorder. These findings were supported with symptom ratings. A path model with bootstrapping was used to assess the potential mediating role of peer problems in the association between symptoms and QoL, showing that peer problems partly mediated the relationship between emotional symptoms and QoL, but not the relationship between ADHD-symptoms and QoL. Conclusion: Improvement of peer relations may be a fruitful path for enhancing QoL among adolescents with symptoms of anxiety and depression.
Introduction
Recent research has illuminated that psychiatric problems may not only be understood in terms of symptoms and/or diagnoses, but also as selfevaluated quality of life (QoL). Whereas clinical symptoms and impairments are more or less objective outcome measures, QoL is on the other hand regarded as a more subjective measure. As such, the diagnostic approach and the QoL approach may distinguish between how an individual is and feels (1) . Studies have shown that an improvement in QoL (feels) is attainable without reducing his/her psychiatric symptoms (is) and vice versa (2) . Hence, improving QoL may be a crucial treatment aim, particularly with regard to persisting psychiatric problems. Moreover, among children and adolescents, problematic friendships and relationships with peers have repeatedly been shown to undermine well-being, and to exacerbate mental health adversities, both in proximal terms (3, 4) and as long-term effects spanning into adulthood (5, 6) . It is thus conceivable that peer relations may be of importance for QoL among adolescents with mental health challenges. Hence, the main focus of the present study was the role of peer problems in the relationships between anxiety/depression and QoL, as well as hyperactivity/inattention and QoL, among adolescents referred to specialist mental health services.
The quality of life and psychiatric problems
Although there are many definitions of QoL, the construct is commonly accepted as multidimensional, including physical, psychological, and social dimensions (1) . QoL is defined as "the subjective reported well-being in regard to an adolescent's physical and mental health, self-esteem, perception of his/her own activities (playing/having hobbies), perceived relationship with his/her friends, family and school, and his/her global evaluation of life" (7, 8) . Previous studies have indicated that children and adolescents with psychiatric problems have a lower QoL than children and adolescents who are healthy and those who have chronic somatic illnesses (8) (9) (10) (11) (12) . However, findings are inconsistent with regard to whether various psychiatric disorders are related to QoL outcomes in different ways. Some studies show few or no differences in overall QoL between the various diagnostic categories (11, 13, 14) , whereas other studies find internalizing problems to be associated with a lower QoL than externalizing problems (15) (16) (17) . These inconsistencies may be due to actual differences or to methodological weaknesses, such as the assessment of psychiatric diagnoses vs symptoms, a lack of control for item overlap, a lack of control for medication, and the use of different respondents (usually children vs parents) (12, 14) . Nevertheless, the few studies that control for item overlap or medication use, indicate lower levels of QoL among children with mental health problems than among those with somatic problems (12) and lower QoL in children with internalizing problems compared to children with externalizing problems (15, 17) . In fact, these previous studies reporting a difference between internalizing and externalizing problems have been based on symptom scores and not psychiatric diagnoses. In contrast, all studies reporting no differences have been based on clinical diagnoses. To the best of our knowledge, no previous studies have compared how internalizing and externalizing problems measured by diagnoses and those measured by symptom severity are related to QoL.
The potential mediating role of peer problems
It is well established that psychiatric problems among adolescents are related to a reduced QoL (3) (4) (5) (6) . However, few studies have examined social factors that may influence this association and thus may be considered alternative, or indirect, paths toward better psychological health. One study, evaluating 252 Dutch children (ages 8-18 years) referred to outpatient child psychiatric clinics, found that better social support and family functioning were associated with higher QoL (18) . However, this study did not differentiate between internalizing and externalizing problems. A more recent study of 120 German children and youths (aged 6-18 years) commencing outpatient psychotherapy treatment found that family functioning was related to QoL both among children with internalizing and externalizing problems (17) . This study focused on family factors and did not assess whether social relationships outside the family, such as peer relations, affected the association between QoL and psychiatric problems. A 3-year longitudinal study of 1,554 German children and adolescents from a community sample, aged 11 to 17 at baseline, showed social support to be associated with better QoL, but social support did not moderate a negative association between mental health problems and QoL (19) . These studies did not examine whether any of these factors mediated the association between mental health and QoL. However, another German community study of 2,517 adolescents and adults (ages 14-91) did find that the association between self-reported ADHDsymptoms and life satisfaction was partly mediated by social support (20) . Examining these relationships in clinical samples are needed as symptoms may be more severe in such samples.
Problematic peer relationships in childhood and adolescence are associated with more internalizing and externalizing problems (21) (22) (23) (24) (25) . Several longitudinal studies have detected reciprocal relationships in which problems related to peer functioning and problems related to anxiety/depression and hyperactivity/inattention reinforce each other through "vicious cycles" (23, 24, (26) (27) (28) (29) . For example, early signs of psychopathology may cause children to behave in ways that result in peer rejection (30) . Children with ADHD are more often rejected by their peer group due to negative interactions with others or negative attributions by others (31, 32) . Their social challenges may be caused by deficits in social skills or social problem-solving, which lead to inappropriate or intrusive behaviors in social situations (33) . Conversely, poor peer functioning may predict an increase in ADHDsymptoms (34) . Furthermore, peer problems among children with externalizing problems may lead to internalizing problems over time (23) . These findings demonstrate that peer problems may be likely to influence the QoL of adolescents with symptoms of anxiety/depression and hyperactivity/inattention.
The present study
Recent research has pinpointed peer relations as a crucial factor for the development of mental health in childhood and adolescence. However, few studies have studied the role of peer functioning in QoL among adolescents with mental health problems. Furthermore, no known studies have examined the role of peer relations in the association between QoL and internalizing or externalizing problems among adolescents in a clinical setting. Hence, whether peer relations can exacerbate poor QoL in adolescents with such problems remains unclear. First, we compared whether diagnoses of depression/anxiety and ADHD and self-reported symptoms were associated with QoL differently. Second, we observed the correlations between self-reported symptoms, QoL, and peer problems. Third, we tested a path model consisting of symptoms of disorders, peer problems, and QoL, where symptoms were defined as predictors, QoL as the outcome variable, and peer problems as the intermediate variable.
Methods

Study design
The study is part of The Health Survey of the Department of Child and Adolescent Psychiatry (CAP), St. Olav's University Hospital, Trondheim, Norway. This clinic provides diagnostic assessment and treatment for all psychiatric conditions in referred children and adolescents (ages 0-18 years). This was a cross-sectional study of a defined clinical population. The inclusion criteria were being a referred adolescent (ages 13-18 years) who had attended the clinic at least once between February 2009 and February 2011. Exclusion criteria were presenting major difficulties in answering the questionnaire due to psychiatric state, cognitive function, visual impairments, or a lack of sufficient language skills. Emergency patients were invited to participate once they entered a stable phase.
Study procedure
Newly referred patients and patients already enrolled at the CAP clinic received verbal and written invitations during their first visit after the project started. Written informed consent was obtained from adolescents and their parents prior to inclusion, in accordance with the CAP survey procedures. The participating adolescents responded to an electronic questionnaire about their mental and physical health in conjunction with a clinic appointment, without the presence of their parents. Participants accessed the questionnaire via a password-protected website. A project coordinator provided assistance if needed. In addition, psychiatric diagnoses were collected from patients' clinical charts. These diagnoses were issued by a clinical psychologist or child/adolescent psychiatrist, after a consensus discussion, in accordance with the International Statistical Classification of Diseases and Related Health Problems, 10th revision (ICD-10), multi-axial diagnostics (axes I-VI) (35) . The clinic follows standardized procedures for the assessment and diagnosis of adolescent psychiatric disorders.
Study population
In the study period, 2,032 adolescent patients attended the CAP clinic at least once. Of these patients, 289 were excluded on the basis of the exclusion criteria, and 95 were lost to registration. Hence, 1,648 (81.1%) were eligible and were invited to participate. Of these patients, a total of 717 (43.5%) participated in the CAP survey, 393 (54.8%) girls and 324 (45.2%) boys.
To explore the representativeness of the participants, anonymous information about all adolescent patients at the clinic in the study period (n = 2,032) minus those excluded (n = 289) was collected from annual reports of St. There were more girls in the study group than in the non-participating group (393 (54.8%) vs 509 (49.6%), p = 0.032). The main reason for referral did not differ between participants and non-participants (data not shown; Pearson's exact χ 2 test: p = 0.11).
Measures
Quality of life
QoL was measured using the Norwegian self-report version (36) of the Inventory of Life Quality in Children and Adolescents (ILC) (37) . This instrument consists of seven items: six items address the adolescent's functioning in school, relationships with his/her parents, siblings, and friends, activities when alone, physical health, and mental health, and one item addresses the adolescent's global evaluation of his/her QoL. Each item is rated on an ordinal scale (1=very poor; 5=very good), and the values are summed to yield a score between 0 and 28 (0=very low QoL, 28=very high QoL). In the present study, all seven items were used. The ILC has been shown to have satisfactory reliability and validity in samples of Norwegian adolescents (36) ,with a Cronbach's alpha of 0.84 in the present study, indicating good internal consistency.
Psychiatric problems
Emotional problems, hyperactivity/inattention problems, and peer problems were measured using the Norwegian self-report version (38) of the Strengths and Difficulties Questionnaire (SDQ) (39) . This instrument consists of 25 items assessing emotional problems, conduct problems, hyperactivity/inattention problems, peer problems, and a prosocial scale. In the present study, the subscales measuring emotional problems, hyperactivity/ inattention problems, and peer problems were used. These three subscales of the SD have been shown to have adequate reliability and validity for use with samples of Norwegian adolescents, with Cronbach's alphas ranging between 0.60 and 0.70 (40, 41) .
Psychiatric diagnoses
Clinical diagnoses were based on ICD-10. Diagnoses of primary anxiety/depressive disorder (F40-41, F32-34, F38-39, F93.0, F93.1, F93.2) and hyperkinetic disorder (F90) hereafter called ADHD) were collected from clinical charts.
Statistics
Individuals above the age of 18 years were excluded from further analyses due to the small proportion of patients this age in the sample (n = 16; 2.2%), which reduced the sample to 701 participants. Furthermore, following the ILC manual (37) , respondents with incomplete responses on more than four of the seven items were excluded from further analyses (n = 11; 2.0%). After their exclusion, missing values ranged from 0.6 to 1.9% across the seven items. A total of 87 adolescents (12.6%) did not complete the Strengths and Difficulties Questionnaire (SDQ), resulting in a total sample size of 603 (see Figure 1) . One item on the ILC assesses participants' relationships with their friends ("How do you get along with other adolescents in your leisure time?"). To control for item overlap between this item of the ILC and the scale measuring peer problems, analyses were run both with and without that ILC item, but this did not affect the findings. Thus, the results from the analyses using the complete ILC scale are presented. Also, we estimated multigroup models separating girls and boys. However, no gender differences were found, and we therefore present results on the complete sample without stratification but with adjustment for gender as more girls than boys had anxiety/depressive disorder.
Descriptive analyses and t-tests were performed in IBM SPSS Statistics 22, whereas regression analyses and the proposed path model were tested in Mplus version 7 (42) . Differences in QoL and peer problems among adolescents diagnosed with depression/anxiety and those diagnosed with ADHD were examined by t-tests because QoL and peer problems were approximately normally distributed. Cohen's d was used as a measure of effect size. Differences in QoL and peer problems related to emotional symptoms vs hyperactivity/inattention symptoms were examined by one regression analysis with QoL and peer problems as dependent variables.
FIGURE 1. Flowchart of participants in the present study
Differences between coefficients were tested with Wald tests. The mediating role of peer problems in the associations between emotional symptoms and QoL and between hyperactivity/inattention symptoms and QoL was assessed by a path model. In this model, emotional problems and hyperactivity/inattention symptoms were the independent predictor variables, and QoL was the dependent variable. Peer problems, which we hypothesized would function as a mediator of the relationship between psychiatric problems and QoL was an intermediate variable (see Figure 2) . Additionally, the covariance between emotional symptoms and hyperactivity/inattention was freed because they overlapped in the preliminary analyses. Hence, all paths in the model were adjusted, e.g., that the effect of emotional problems on peer problems was controlled by the effect of hyperactivity/ attention problems on the same outcome, and vice versa. Furthermore, we added "sacks" for error variance in the model (e1 and e2). When estimating the indirect paths in the mediation model, we followed recommended procedures with 1,000 bootstrap samples with bias-correction (43) . We noted that we tested a mediation model on crosssectional data. The rationale for this was based on findings from previous empirical studies, which according to Hayes and Scharkow (44) is feasible. However, we emphasized that the method does not give grounds for causal interpretation. Table 2 displays the results from the regression analyses that examined the relationships between QoL and symptom levels of emotional problems, hyperactivity/inattention, and peer problems. Wald tests of path differences revealed that adolescents scoring high on emotional problems had a significantly lower QoL than adolescents scoring high on hyperactivity/inattention symptoms (Wald test of parameter constraints (1) = 9.978, p = 0.002). Furthermore, adolescents scoring high on emotional symptoms also reported significantly more peer problems than adolescents scoring high on hyperactivity/inattention symptoms (Wald test of parameter constraints (1) = 54.023, p < 0.001). These findings on symptom scores therefore support the results of the examination of psychiatric diagnoses.
The analyses of the path model are shown in Figure  2 . More emotional problems and more hyperactivity/inattention symptoms were related to a poorer QoL (respective beta effects: β = −0.30, p < 0.001 and β = −0.20, p < 0.001). Moreover, emotional problems were negatively associated with peer problems (β = −0.45, p < 0.001), whereas hyperactivity/inattention symptoms were unrelated to peer problems when the effect of emotional problems was controlled for (β = −0.06, p = 0.17).
Furthermore, peer problems were negatively associated with QoL (β = −0.23, p < 0.001), and finally, emotional difficulties were positively correlated with hyperactivity/inattention symptoms (r = 0.23, p < 0.001).
The hypothesis that peer problems may mediate and thus increase the effects of emotional problems and hyperactivity symptoms on poor QoL was confirmed with regard to the effect of emotional problems (indirect effect: β (95% BCBootstrap CI) = −0.10, (−0.15, −0.07) but not hyperactivity/ inattention symptoms (indirect effect: β (95% BCBootstrap CI) = 0.01, (−0.01, 0.03).
Discussion
In a large sample of adolescent outpatients, we investigated QoL in relation to mental health problems and peer relations. Foremost, when analyzing adolescents with clinically assessed diagnoses, the results revealed that adolescents with a primary diagnosis of anxiety/depressive disorder reported lower QoL and more peer problems than adolescents with a primary diagnosis of ADHD. These findings were also replicated when symptom ratings were employed. Adolescents scoring high on emotional symptoms reported a significantly lower QoL and more peer problems than adolescents scoring high on hyperactivity/inattention symptoms. Peer problems were not significantly related to hyperactivity/inattention problems, whereas peer problems partly mediated the relationship between emotional symptoms and QoL.
First, the present study does not confirm previous findings indicating no differences in overall QoL between diagnostic categories (11, 13, 14) . Rather, our study supports the studies based on symptom scores that have found internalizing problems to be more negatively associated with QoL than inattention/hyperactivity problems (15) (16) (17) . Compared to previous studies reporting no differences in QoL between diagnostic categories, the present study did find such difference. However, the anxiety/depression and ADHD diagnostic groups were larger in this study than in previous studies (11, 13) , which may have contributed to the differences observed. A larger sample size may thus be required to uncover such differences when research is based on clinically assessed diagnoses rather than symptom measures. Moreover, many of the adolescents with ADHD in this sample were medicated for their ADHD, which could have been relevant for the observation of a higher QoL among these adolescents, but a previous study based on the same sample found that medication did not significantly affect QoL or emotional symptoms (46) . Second, adolescents with emotional problems also reported more peer problems than adolescents with hyperactivity/inattention problems. Although previous studies have indicated that peer problems are related to depressive symptoms and ADHDsymptoms (29, 34, 47, 48) , few studies have compared the subjective perception of peer problems in the two diagnostic categories. Adolescents with ADHD may overestimate their social competence (49) despite having fewer friends and experiencing more peer rejection than adolescents without ADHD (22) . This overestimation might explain why hyperactivity/inattention problems were not related to peer problems in the present study. On the other hand, emotional problems were significantly related to peer problems; this finding supports studies showing that maladaptive evaluations of peer relationships and peer-related loneliness are associated with depressive symptoms (21, 47) . Furthermore, reduced energy and activity are core symptoms of depressive diagnoses, whereas increased energy and activity are core symptoms of ADHD (50) . These factors are important for social activity and may explain why adolescents with emotional problems report more peer problems than adolescents with hyperactivity/inattention problems. To avoid potentially biased self-reports due to emotional or hyperactivity/inattention problems in participants, our findings should therefore be confirmed in studies employing observational or multi-informant designs.
Third, the measurement of peer problems was found to partially mediate the association between emotional problems and QoL, but not the association between hyperactivity/inattention problems and QoL. This is an important contribution to previous research because few studies have considered factors that may affect the association between mental health problems and QoL, and to the best of our knowledge, only one community study has investigated and found that social support partially mediates the association between symptoms of ADHD and QoL (20) . However, the present study did not confirm this finding in a clinical sample examining peer problems as a mediator. This may be explained by ADHDsymptoms being more severe in clinical samples or that this finding does not apply to adolescent samples, as the participants in the previous study were predominantly adults. The fact that peer problems partially mediated the relationship between emotional problems and QoL is also in accordance with findings showing that negative social interactions and friendship quality are strong predictors of QoL and well-being (51, 52) . Furthermore, this result aligns with studies showing a reciprocal relationship between emotional problems and peer problems (24, 26, 28) . Our finding indicates that peer relations influences the relationship between emotional problems and QoL, and thus seems to be of particular importance for adolescents with such problems. Thus, treatment efforts could be aimed at improving peer relations to enhance the QoL of adolescents struggling with anxiety/depression. Peer problems did not mediate the association between hyperactivity/inattention symptoms and QoL, suggesting that differentiating between types of psychiatric problems is important when assessing factors assumed to affect the relationship between QoL and mental health.
Limitations
The present study has some notable limitations. The cross-sectional design of the study constitutes a limitation because this design does not allow causal inferences based on these data. Hence, our model does not imply that emotional problems lead to peer problems and thus to a low QoL; rather, it indicates that these problems are associated. Longitudinal studies would to a larger degree allow examinations of the potential reciprocal relationships between the measures examined in the present study. Therefore, all our findings should be confirmed in future prospective studies examining the role of peer relations for mental health problems and QoL.
Also, the present study was based solely on adolescent self-reports of peer problems and symptoms. As hyperactivity/inattention problems may affect self-evaluations positively, whereas emotional problems may affect such evaluations negatively, this may constitute a threat to our findings. Although self-evaluations most likely affect an individual's QoL, future studies should include observational and/or multi-informant designs.
A quite low response rate was obtained in the study, which may affect the representativeness of the findings. Comparisons of the participants and nonparticipants in the study period revealed that participants were somewhat older and more often girls. Emotional problems are usually more common among girls, whereas hyperactivity problems tend to be more common among boys (53). Although we adjusted for sex in the analyses, the higher rate of female participants may have affected our findings. However, the main reason for referral, which was a variable with 16 categories coded according to a national classification system of suspected mental health problems, did not differ between participants and non-participants. This finding suggests that the participants were fairly representative of the clinical population with regard to presenting problems. The diagnoses of anxiety/depression and ADHD were based on clinical ICD-10 diagnoses rather than standardized semi-structured psychiatric interviews. Thus, we were not able to examine interrater reliability. However, the diagnoses were issued by experienced child/adolescent psychiatrists or clinical psychologists and were based on standard national and international guidelines. Also, information on comorbid disorders was considered beyond the scope of this paper, and was unfortunately not included. Differences in QoL and peer problems may therefore result from comorbid diagnoses although the diagnoses included in the present study were considered by the clinicians to be the patients' primary problem/diagnosis, and hence main diagnosis. Furthermore, a minority of the participants were well enough to not receive a diagnosis, which naturally affects their responses. Finally, QoL and peer problems were measured by short scales. Therefore, examining different areas of QoL and peer problems was difficult and should be a future priority.
Clinical implications and future research
Our findings indicate that peer relations are important for QoL in adolescents with emotional problems. Peer relations may thus be an important target in both specific and general treatment of emotional problems. This was found in the present study of clinically referred adolescents, and will probably also apply for non-referred individuals who may struggle with emotional problems. Emotional symptoms are highly prevalent and comes in various degrees, and the majority of those affected do not receive specialist mental health services. These findings are therefore relevant for professionals in all arenas for young people, including family doctors, nurses, counselors, and last but not the least teachers and coaches who may be in a special position to influence peer relations.
Future research should explore the role of peer relations in various mental health problems further, preferably in prospective studies employing observational or multi-informant designs. Examining both mediating and moderating variables would be valuable, and one priority should be to examine the inconsistent findings on the relationships between peer problems, ADHD-symptoms, and QoL. Another important point for future studies will be to account for comorbid problems or disorders, and to examine different dimensions of QoL and peer problems. Finally, to study the effect of intermediate factors in the development of mental health problems could bring important knowledge and new target points for intervention, as indicated by our findings of the relationships between emotional symptoms, peer problems, and QoL.
Conclusions
Although successful social functioning has been shown to affect the development of mental health among children and adolescents, few studies have investigated this in a clinical setting. In the present study, carried out among clinical outpatients in Norway, we found that peer problems were associated with poorer QoL, and this was in particular observed among adolescents with emotional problems. Both the categorical assessment of psychiatric diagnoses and the continuous assessment of symptoms produced this finding. Thus, improving the QoL of adolescents with emotional problems is particularly important. Also, peer problems partly mediated the relationship between emotional problems and QoL. As such, the present findings have clinical significance, in that improving peer relations may be an important target in enhancing the QoL of adolescents struggling with emotional problems.
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